Stimulation of Phospholipid Scrambling of the Erythrocyte Membrane by 9-Cis-Retinoic Acid.
The endogenous retinoid 9-cis-retinoic acid has previously been shown to trigger apoptosis in a wide variety of cells including several tumor cells and has thus been suggested for the treatment of malignancy. Similar to apoptosis of nucleated cells, erythrocytes may enter suicidal erythrocyte death or eryptosis, which is characterized by cell shrinkage and cell membrane scrambling with phosphatidylserine translocation to the erythrocyte surface. Cellular mechanisms participating in the accomplishment of eryptosis include increase of cytosolic Ca2+ activity ([Ca2+]i) and formation of ceramide. The present study explored, whether 9-cis-retinoic acid induces eryptosis and whether the effect involves Ca2+ and/or ceramide. Flow cytometry was employed to estimate erythrocyte volume from forward scatter, phosphatidylserine exposure at the cell surface from annexin-V-binding, [Ca2+]i from Fluo3-fluorescence, and ceramide abundance utilizing specific antibodies. Hemolysis was quantified from hemoglobin concentration in the supernatant. A 48 hours exposure of human erythrocytes to 9-cis-retinoic acid (≥ 0.5 µg/ml) significantly increased the percentage of annexin-V-binding cells and significantly decreased forward scatter. Exposure to 9-cis-retinoic acid (≥ 0.5 µg/ml) significantly increased Fluo3-fluorescence, and the effect of 9-cis-retinoic acid on annexin-V-binding was significantly blunted by removal of extracellular Ca2+. Exposure to 9-cis-retinoic acid (1 µg/ml) further significantly increased the ceramide abundance at the erythrocyte surface and significantly increased hemolysis. 9-cis-retinoic acid triggers phospholipid scrambling of the erythrocyte cell membrane, an effect at least in part downstream of Ca2+ and ceramide.